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A process for the micropropagation of shoots, 

rooted shoots or seedlings of a woody plant, 
which comprises cultivating the shoots, rooted 
shoots or seedlings in an oxygenated liquid 
culture medium, the shoots, rooted shoots or 
seedlings being submerged in the culture 
medium. They may move freely, for example, 
tumbling in the medium, or their movement may 
be restricted. The resulting plant material is 
obtained in high yields and has high quality. 
When genetically modified shoots, rooted shoots 
and seedlings have a selectable property, for 
example, resistance to a herbicide or antibiotic, 
they may be selected by submerged cultivation in 
an oxygenated liquid culture medium that 
comprises means for the selection, for example, 
the herbicide or antibiotic. 
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h> nm. ±Ms ttz\mR'km\^tzif'7 7.^nx'iTr>x^i\t^o 

mtmm. ^^-ytfzmt^^. ^^\'MmBi^mmm\mmi)^^'^x^ x.^^^ 
<om^^t?^o -^^om mmmmm) t^^Lxii^<. ttzmmr^B 

^¥mm^n. mmu^t ■fz\mnx'nx hfitzi^m-'hH^i^un^nfzm^. 



(15) 0 00-5 1 0 325 

0 

i ^Lli^ :^^'^M T ^ n /i^' -r ij ^ A fiji^fr- (Agrobacteri urn -mecH atecD^ 

X-^^c ^:<?5##t4^ T^n/ti^rU TCAgrobacter1a)i-($:5&s#o:i^ir3i'S:?§^ 

, immtfz\±i'&,(DijmxmmLx^ u^^^Ba-^<oMJtL< 

--C$,:i.o ^t*iii::^*^'e^ V) . ^LT-^ ^s:}i-?-tLm±«omTO'b60 : -(Kilt 

^>(D, fffl^Jfo.-jt/'J^iJ'xCEucalyptusX vyCPinus), /mj^5 CPicea), r 
5f;-> 7CAcac1aX y ^ (Populus), >>'^*CBetu^a), f- - aectona)^ j: a« 



(16) #^2 000-510325 

U 7 0Vza1ea)i3 XXJ^^JV^T CKalnria) ( y y i^^^ (Ericaceae)) ; t 0 ^ :f (Olea 
) (^^-t>f #C01eaceae)) ; ^ < (7):^-7« h y 9 T T 55; v T||CAustra1ian Aca 
das) (-r^^il-CFabaceae)) ; U Ceucalypts) (7 h^^^CMyrta 

ceae) ) t?^&o 

|j:5&v>o >:/JiCMa1us) (ij^a*) , :^>'CPy^us), Hj-^ yJi(Prunus)i3 j; 

9 CRosa) (/ < 9 ll- CRosaceae)) ^ uy^a^ (Forsythia) ^ j: */ K ^ H CSy 

ringa) (cf-jr .b^n-COleaceae)) ^s, *|1^0J<7)vg#ig'»^Afe=Srfflv>T||3i$ ttz, 

T^&o MH^i-'-Jt^ y 7°^;^ '>>7-f:t^jV:?^.X (Eucalyptus symphyanyrtus 
#<0^^&<3lc:irffl)5rtt^ ^1Ix.l^E. :yv>'7"^ J:^ CE.grandis ), e. ^'a 
7^;v;;^ (E. globulus )^ E. cr^y- >y^ (E.mtens )^ E. 'y >-(E.dunnii)^ e. •9- 
U >y:^ (E.sa11gna ), e. ij-^n^X V y (E.canaldulensis )^ E. 1^707^9 
(E.urophyna )j3 j:o-'C:tL^(D/\^ r>J 7 F^-^tfo ? ^t-^SII6^tC,m^;&:3.- 
J'jVaii. E. Vj^-j':^;^ (E.regnans ), e. h V F^ (E.cltnodora )^ e. 
7 9 y -TT. (E.f raxinoi des )^ j: 0^.!: tl <^^W "/U ^J' F^-^tfo 



C17) 000-51032 

i^nm<oM'Mt^mur^::.ti)mt l^^o nth at. ^mikmm\^:^- h 

7 ^ - > -Nx. im4>^7 ;w ^ - Iwiiji LT J: o ii^^SS^'^Sl*! tftOaiH 
'bJ:v>o r-T-';7hJ^^ ^i:t;^?S#i|Sli*«t'5 



CIS) 000-510325 

) a.-ij^)-:f^7. ifjyr^ :^ (Eucalyptus grand1s )|3 j: xf^cy/syj f 

wm^m^iri>(OK^mLtzWi'^tfz\mmi&'^m-^i:>. rMk3?sii&€B&LT'b 

m ■v''^^itmLfz^y)i^\^^v-<)\^(DW^^-)^'^y'titm-r^^t^^t^ 
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aldulensis ) ^ e. n 7 t7 (E.urophylla )^ e. l/y-j-:>^;^ CE.regnans )^ E 
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jjf a 7 j^n T U A 0\grobacter1un )/v; >5: ^ ^ s 
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Agrobacteriun rhizogenes)-ejg,;|,^ Mi^MWi.l'tcX ^ :fe E.grandis j> E 
grandis/E.camaldulensis/N^ -/U F^' n - > -fe J: tFE.saligna/E.tereticor 
nisyN^ 7'i; ^7 F ^ n - > ^ j^M^ltt'^ (0 tc^ltffll' & Agrobacteriun tunefacie 
^Ui-')-T i 7'^;^^ KpSCVl. 6 *'^:t-r;&ill»«^E H 
A 1 0 1 AT?*jSo 

v35#L7tIl3^cl:C)'"4 (i> 7°yX^KpSCVl 6 lcP|-tS v 7^T-^i.o 
®1*EHA 1 0 lA«r> 5& U y X (Euca1y|3tus )|3 x n^m<Dn^(r>MM 

l^-^K^^LXi>X\f>o ^s-^ -j- U - 7 P :^ T V » A CAgrobacteriuii )-T i 7' 
v>^^ K^^5^:5'm{i^ 'fliiC>0r> flx.J^EP-A- 0 1 2 0 5 1 6 Iwff t<lfim$ 

t Km^-f h:i.-lJ')-:f^7. (Euca1yptus )<^;^^^ C P P U * ^SrSife 7 

x:::jw^7 Vri)K U^o 

fzt>K. ifP^:^-yiQlV^/tfz\tr7.n)V\^yWL^^MLX%X\^^o W^p 
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19. ttzim<Dm±m^m^ik^m\^^xnhfi:ho ^mM<Dm^^^^mm-t& 



±E t fe^mis J: Xf0k^ * ffl Tfr ^ o 

a-3(7>; y^;^ ^ ^ > ^ ;^ (Eucalyptus grandis )/N ^ y\) 7 F^lij^oi^it:)? 
tus grandis )^N.^ 7^1; co#f|>t=^> T ^*n^<^ r- '9 'i' A CAgrbactenLin)>fi}i^ 



(33) ^2 000-510325 

^ & o 

■rSo0*t<{i^ :i(0m3^mi> r ^P/'?^ t 9 C7 a CAgrobacteriira Pcr,^ 
:K'S:^x.stjL*J^t. ^^x-ff^-J^^^^ >":^>'*^^-t-2.o NTPI im^S^^^r'^ 
^ ^^^1- ^ 7t * <7)®l^#J l± ^ A n ^ V >f i/ > , G 4 1 8 

. i3i-^-{z/ytti\±:^t^^'yyx%:h^ j.- U y .x (Eucalyptus )g) j^.^ 

^Jtik-C^)oT. G4 18 (fiJx.l*2 5mg/ 1 <?)G 4 1 8) i^^^t^o ^- 

Tsfciv^o ^lOXSli, CPPU, :t'^^^;^>f->:fei:t)^G4 1 S^m>xm2 

>tt?^)oT> ^ Dfe T :y P >>^:» r U A ( Agrobacteriun )f |};-c^ L T# ^ 

\)^9 7. (Euca1yptu s)(Da^, ffi^5i^fiK=gf MSt^ C P P U ^€^1"* 1 
(c^-3p!|-C$>:i>o ^:c!)Ji&Silfi. 19^$ L< {j:r^P^^'j^■f' J'^A CAgrobacteriuii )(o 

4-5iiffi^^r.3i*t^ ^tTll*:^-^w2 ii;iM<ti9tft5. ^ 

tt'bic, >{i^-rs^;!3i3j:Wi|6|-Olllbi:'5:i>o 
1^4 a. SB (^Mb) ■pflx.ff^P->'ii^#:^^*b±<^MI^^ttjt 

^:ti{i:*>j6iiM55^'^^^o ^(rym^<^-^W^\-i^ XMKX 
, xT-U7hm^fflV>;t7g^'»:WJ$*-e$)oT. •ffi^5{)5±fSLfc J: ^ leg fell 
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<^5f:JS^IfeVi^<7);fj 1 0 O^fD^-^ :^ ^/"yy-r^T. (Eucalyptus gran 
5fs:|&BJ{i. mmLibn 0 0-(ia<Dm t^v:j^ll^ll>3.- :^ i; -/^ X (Eucalyptu s) 
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oT. 'Mii'f'm'^^n^fzm^. ^mtTtm^f ^cfim^srsi^f a^^sr-^tfisi 



(36) 000-510325 

T^inj^^f^)t;A CAgrbacterTum )#^^ff T# tLS Mir^^mi^ $ 

fltzm^trntXiim^l^a ^(DX^t^Umt. yfxu^^^^) »A CAgrbacter 

M^^Ig^a^ifo 7 ^ P f U A (Agrbacteni«n )x- j^jfe ;gi ^Itzmm ^ . MIS 
aSCregulatory considerat1on)(7);tie,ic, ^m-fkJcJi^ 

m*t;^v:{i^at/cm*[i:^ ^Mt^ft-T. ^Jxt^S^t fcfiM^'l-X-WT ^>tL 

tzmmKi-\fhivx\.^xi>x\^>o ffi^. mj^Lfzm^ttzm^ii. r^u?^ 
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^^i^mmLfz:^^m<Dij^x-'^hii^m^. ^^Lt:mmtzm^\i. m 

XM&^XtXX ifc J: t itmmx:^ a « 

&t7tii##&(^iiti-ej: < ;^iFtsj^. i^'f-mm^ttzim^mm^xi, X < 

cc»||t)(i, g^, ^tJiy^^T'-^/g ^/#t/-c€ffltSo i<73|@ 

mmx^:ho ^:<ommt. :^^m<^^irT3Mmi3mKxy)^^ui^m^fixii 
^mm 1-10 
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Phytagel 3 g/ j 

loxv^'njin;^;^^ -^jg^ 1 0 o «> V I 

MgSO. • 7H2O 0-9 2 5 gy I 

NH-.NO3 0-8 2 5 g/ I 

Murashige^O'SkoogC1962y^||ig 5 0 m 1/ i 

5 n ^ h V i> > > vt?^ (Sigma m0529) 
l000xMurash1ge;S.t^Skoog (1962) 0 . 5 ml/ 1 

'cT^^ ^ (Sigma m03900) 

BAP (6 -^^ ^';i^T^ y 7°'; >) 0-0 4 mg/i 

KOHT'p H5.6ic^^L<s 2 0^Hx 1 2 1 "C<^ii- - > l^- yiC^S^ttSo 
' 1 OX^^n^ }'')JL>}^mm\t. 2.2g/i CaC 12 • 2H2O, 0. 

8 5g/l KH2P04:S.l>'1.9g/l KNOa^'^tfc 
' Murashige T;Skoog F: (1962) Tobacco^^i^^icfctt^iljififeS^aO'^ 

^(.assay^otcibO^&^mo Physiol. Plant., ^15 473-49 

7 K#Mo 

E grandis:ai/E 9randisyN>f k<^) 5 rJ' DJi5il<^fci60i£#:KMj$:^ 

(i) phytagel {^ifvVjo 

(ii) H#:^Ml^M LtzO.O^/ 1 B A P C0^;b «9 IcO.OImg/ 1 B A P 

E grandisjtU-'E grandiS7N>f yij 7 K(7)|§^(7)^|t<?)/::a6c7)#5iJt KMi^Sfe 

MgS04 • 7Ha0mTOH4N03-^:ta^##l:^tro BAPIi#^v^i, 0.2m 
Q/KDIBA (W> >V;v-3-B&m) T-«%^^ti:2.o p H 1*5.6^-^15$ tL, 
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M (5 0-7 0// mo I m"'s"\ > T'^S^i^'tl^) -^tTo fco #liSf 



t„ E. urophyllax grandisy\^ yij >y 1^^ n*- >18.50;)5_i[/18.52{i^ Centre Na 
tional de Recherches Forestieres^ B.P. 764, Pdinte Noire^ ^ y ^^^Wm"* 

E grandis p w. y 5046:5.?^^ 5048 {iD-k Rockwood^jr^^ Dept. Fores 
try, Univ. Florida, Gainesville, Florida 32631-0303, ^UHi'^hX^LtZo 

E. grandisxE. carna1dulens1s/N>f t^ij 1 1/2 5 (i> South Af 

rican Forestry Research Institute, PO Box 727, Pretsoria 0001, ^771; ij 
a,^ ^ She! 1 South Af rica-. ^^tco 

5 ^ nig 51$ tifcE. grandis||7|s:9 >f >'T14 L10{i, the Institute of Coniner 
rial Forestry Research University of Natal, P.O. Box 375, Pietemaritzb 
erg 3200, ^77 'J tJ^mM (W^^y^^WM^Z 8 0 6 4) fi^h^^^tlfz^ 
. grandlso^^ic^^tTto 

im^m^^^t^^. grandisxfiE. grandis/N^ 7^1; f<^5 ^ njf jjt$ 

& o 
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mM^nk ^iftLxo mmmmsi kl-d xtrMx-^ t (t? (?) x-^ „ 

m 

*^e)^2>c EiJ36^>^l 0P-S.1 (1^16 7, OOOPa) KMLtz t ^Kj^Wi-^fl^ 
BEAU ^)-7.^0*iP^ SS-6G4**-10)^^fU#PllOT-3Kt<^l*Itifl5lf;otj-7to ^ 
^•^1 tm±^:ff':^ y ^ (Whatman Carbon Cap 75) l Tffl t , "^ h I- if 
;^f^'f 7a--r-CFVrex No. 2);5t?/2 I J^JVVy-?-^ y yAU^^-oXM 

m^nK^^-t^WK. ^7.7'f jVtJ^-CVWiatman Hepa-Vent 0.3^ ni?L#)^ii 
:t1-^MCQuicl<-fit MAR/2)^ffi;t7t 5 1 (7)i*#f|CQLriclcfit RO^^^^oTV^/i 

-hKMLfzo r^y:x-^-ii\ m.^tLxtzw^m^^^m-'hm^'^^(o^ 

l9#tt7t:o aiPgg{4> :^r;^7'f;V:J^--(Mlhatman Hepa-Vent) 

1-s >^ u -T g ^ V V T y 7" CQui ckfi t) ^l^ffi t a - b 1*1 r- f¥A $ 

v'jn-i't (j^tit^a. Merck)^, ^^fi-t«7 JW^ ~<7)^T«lcM 
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-Ts^mh. 7sf^)yr'7^)Vi' (Quickfit 3C100F) §r^^o Tlt«?)fc7 ^7 > 

Tto hM<;^ h^'^N^-L^ li< 7*-f;Hc<S*:^^OT-7'LT. 

/if^7-Y;i'^-ii. 3 0 OT'^/ 6 0 '^>^]E (laitJ) 

grandis^^l oiS^^tttTto ^W^<r>±nM\t^ 9 SmgtT^o Tie J^^^f'Sr 
-^^^«^mi^#^^tJ^:o m^Jm^-^^ ^1.81 /^O, 

iiljn<55Ml-^StoT> 2 7 HM toil Ml-*? ^--^"^^il 
jgbf ^ - 1 J: I97K49-#*S^«!IS t Tto mm^mi \.fz%<r>h li^t^o ^ nig 
mi*^5^?iM-«0^^<^*^'^2o<o®5^»ll^^niiMi$* (0.04mg/i BAP^ 
2mg/ 1 I BM=Sr^tfHW^EKM^«0'0.2mg/ I I BM^O^ 1 
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o 

mn^ofzc 

mLfzMmmm^j^^m3^i&±r-mm^^tz^M.^'^^mtitmLfz. m^-» 
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MB, 
m 

(lOffi^) 4 9 3»ng 



(7lC^-^M91-8%) 4 0-4nig 

MMmm^m.omiim& 1 5 • 4 e e g 

(m^^l O|s|&i;oi:lijt) 1 0 A -5^ 

mm^m,<ommm* 1 ■ e 7 1 g 

(ffi^^l Oii^lco^^fjE) 13 7-9^ 

<^umm^(^wwmt. ^m^otobKm^^'y-j-^ y^'-t^ff^KtmtmM 



<DKUM^j:m^^mm(r>m 5 9, 4 6. 5 6 

^l&l 5 4 



(44) #^2 000-510325 

(OWm^ 111. 10 2, 12 1 

•T-:^ 111 

(decreasing age)<^|i5{i, ^il'l4o/>'Sri/>tt^*Jt fTv^fco 

2&^-o, S[<?^#)Sr^i:, 2'(iXli^tLj^±<^J:<lllML/cliSi:^r#tTv^7t:o ffi 

7§^^f£ii-^fz^ ^mi<r>m^\^i'f). ■&v>sm<, '^-^xj^^Tm^-^T^^x^i-z.^^ 
m^'^^w^\^fz%.. ■m^^^-mwm<j^mm\tmM\^^Uzo wM^h\ 



(45) 



2000-5 10325 



mim^nisr-mmk 2 s a irns htz 



htm^t^tzm^^ 
mm 



8 6 



5 2 



8 4 



iiUzm^^m-^h 
um^^-^tzmmi 



6 6 



4 1 



2 3 B Wmtt^'^ t 



5 3 
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)V(D. mmmKX^nW£^') * -t'^- V^U^ ^0365, Rochester NY 
14602-00365, ^SBf^fcoNalge Co4±0, Nalgeneg "Zlitre" ; -^^n^ 

^-^2015-2000) ^zfxa^xfmn^- ^ =^-^tf y o e v >'^;^ v a.- h 

(Nalgenesi, ^ o >}r:g:-^2162-0531) yT^^^fliO-ftt* ^ K^m-T^ i i: 

m^m. 2 o^m^&^^^n^ (i 2-0 ) o -M.^m^. ^^m^^i^^^ 
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WKmm Lii^m\i^htz n ^^mit Ltz^k. mm^ n - >^io»"i5>ic^ ^ > o ^ o 

■X 7 - U 7 h if^li tt & ft ^ E. grand1S(^ 



(2 2H^^) 

WtK^^^ T14L10 2 4 -4 

E grandis x carnal dul ensis ^ n — 11/25 . 2 4 -7 

E. urophylla x grandis^ 18.50 3 1 -3 

E. urophylla x grandis^ n — >' 18.52 3 0 -7 

E. grandisvjr w-y 5046 1 1 • 7 

E. grandis^ □ - y 5048 3 . i 



8-1 Ol&^v>o 



(48) #^2 00 0-5 1 0 32 5 

2 5 0 mlsK i; - - (Nalgene^f; ^ n ^##2127-0250) ^tfe CFlc A U 

^lO'iii P ?K - h ^-^tf >K V n E° > X iJ^ 'J a - h (Nalgene^j ^ p ^'t'-t2 
162-0531) ^^o^^oRh D tcf^ffl tTt i t ^mflf. *il#2 IC|B« 

E grandis x caraa1dulensis^n^>'ll/25<sr)|g^5-f@>d\ 

^^h<om^t2 1 BMjt^L7t:m> uhiitzmmMmtm&i-i>tzi!bKm^^ 

(2 1 0^) 

E. grandis x camaldulensls^ n- >ll/25 g 10 

E. gradis||:;jv9-f 714 LLO 17.7 j g . 3 

\ftz^-y ^ )P^-^imLX±m^^-MLX\^^tio m^Hs^^^l 2 5 HIST' 
Infers CH 1043^^ ^|^T'2 2 RHMi: 9 ^-^Ttio m Ljtm^li. ? j^njfjfi 



(49) 000-51032 



mimnK^MLf^o ^^hfi^i^mmmt. $mMm^^^'=^^'x 2 . ^mb^k 

o ##111- ^ grandis x canaldulensis^^ n^- 11/25(7)]^^ 5 Xlt^i^ 
Di#Ji^*t7tE grandisffi7Kv^>'T14 L10com^5'iatJMt7to PID^^- 
la^Sr^iltTfeo -mi-^v^"C-©^«r*ifi^^3lcE«t7t:J:o'&^l*ll-ii:tt> -fife 

(2 2 Pm) 

E. grandis x canaldulensis^ V 11/25 ^Ifc'fb 8 

E grandis |^7|cy ^ LIO B:mt 3-2 

2 5 oml^^^^m LT!)^^m^\t^ ^ uMM^^tzK grandis||:;ic^^ yTL4 
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6mm(Dyt (5 0-7 O/ymo 1 m~' s"'^^9 ^t/lc J: l9#J^&) 
^bcoicov^Tl (iilB'^'t) T^oTto mUlftl'&m^^!!! 

o 

!£rffii/>S*lfi^6l.t|S^(^):^'j^=lr^J9^t7t:o E. grandis x carnal dulensisj^ 
n - > 11/25(^11^ t fco 



(510 #^2 00 0-5 10 32 5 

^^{CE. grandis x camaldulensis^ n~ >'lV25(7)||^:§-5 , 2 0 X{i 5 0 

nwi 1 0 

*ifi^J2MBmo^llitf£fflUT. E grandis x canal duTensi s ^ n - y IV 

Acacia mangiimij^lg^ 
(i) Acacia mangiuiitf!)^i>nigJt^i|^^ HDRC Ryton on Dunsmore, Cov/entry 
G/8 3LG UK5&%^#f,tl7t^^Cseed1ot 945):J^e)#o jto 

O'i) >M\ 2.2;, M BAP 'C^iJE.^i tL it Complete MS salts Mediun (Murashi 
gej^yfSkoog, 1962) il,'^io^J:^^m3^M±Ki^hfifc ^i^xiMM tTtiAcacia ma 

(Om^^BML. mm^'i'yy- (rooting powder) (Seradix No. 2 rooting 



C52) 



#112 0 0 0-5 10 325 



powder Hortichem Ltd Salisbury, Wilts SP2 7NU UlOcfijc^lt^ -?-LT^^g 
(tfl^fm^S 6%) rt^ 2 5'C^ Bm<Dm^ 5 0 /zmo 1 m"' s"') 

Civ) 5g#^5il<^^i&<7)iii^9 V K?:il LTAcacia mangiLm(^||f^;j.:^ j|s|.!g. ^ 

<^iat<0^'fkl4E46 ^ tLJfc^a-^o jtro tBUMfl-^r 'J ^ file's: 0^ 

jliigil 1 2 
4-ijw/C01ive)(^^3fj| 

jVi?::: (Rugini) J: ^9 Pi^^ tl/c (Sci HorticCAmst), 24(2), 1984 123 
-134g) #@5^jf^±li^46B^:^*t/v:^yx..>f^7DeT.5!7JV^^t-;V. K 
• r rfi^rCOlea europaea cultivar Dolce Agog1a)o$ ^dlfj^L/clS^ 
^> IRI-«■■C{i^i)5&^ 4.9^ M 2eatin;?^0f2.9^M G% (v^k>;^/^) 

2) tS#mT^4EL7tm^»i J: '9#«b^tLiKl::^atc3feliLoT<?)ft;^<?)#«. 
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nmm 1 3 

y y i; CRhododendron) <oWM 

D J: x/^ ^y u^y CLloydand McCowan)ic J: o ? tl/c (Combined Pro 
ceedings of the International Plant Breeders Sjociety 30, 1980, 421-437 

Jl/ • K^^?^ (Rhododendron yakushimanLm cultivar Dopey) (r,\^ ni§^$ ttTt: 
B^^r, H— fflJ5£-eii^^ 56^2.5^ M 2ip (N"- ( 2 -W" V^V^^VTf^ri 

6 mmii' 4 T'li h^. i tL{i y ;i.^aj#MT' 6 iiH 2 ~ 3 i&^jfi hn^^ 

^^^t')m^-nx-^t.%^:hm^. Tfj-yr^^y^^yj. (Acada mangium 
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Fp{;^^757 (Malus domestica) (O^M 
SfiU BAP. 0.5^M BAP^XX^S fiU G ^-^jf^ tfc:^^J^M S 
i^ig^ J;a^;^^^-^'(Wurashige and SkocDg) i 952) 75^f>'Sr^# 

jV . ^ ij — >. 1; w_ (Malus doiiestica cultivar Greens! eeves)3g;^^ -^Mb 
•(J£oT^^tfi«i^l)^^^1-o ^^K'^hiitz-^^it. #ii'^<?)7K^a#31^^^1-*« 

%mn 1 5 

V > ^ g .j7 CForsyth1a)<^||5| 

{V y::^'^^ r-ESi5XXfX^-:irs (Linsmaier ES & Scoog S) Phys. PI 
. (1965) IS 100-127^) lc|ei4<D^H3^i$ifeL S ( 3 % X ^ D -X^ J: D« 1 
BAP^^) ±T^i64^$*L7t*JV':yf-T X ^y^-ptf^'fT 
c V . U > K (Forsythia x intermedia cv. Lynwood) ^y^^ m^M'^^ 1 
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z/')yvr (Syringia) (7)^|| 

(y Vy^-r-YT^-E S J3j:tf7;^-^^S (Linsmaier ES & Scoog S) Phys. PI 
. (1965) 18 10O-127H) i^tm(0^mj^L Si^m (3%;^i^n^X*j:0*3 

>-:^T • /?JW:^rU;^ c V. "V^'A • •^^^ j^CSynngia vulgaris cv. Madame 
Lamo1ne)<^^^aiiJiHc'|£^t7t:o B A P4f Jtigjfeli. A^'fc^ja^^fc^) t;fc 

^Mgyi 7 

E. it'yyf^T. i^'D-^CE. GRANDIS aONES), e. f^-f ;^/e . 

* ^ l-- y ^^-f y y K ^ n - > X ( E GRAI^DIS/E OmOULENSISH 
YBRIDaONES) isj;o« E . V iJ^^/E . T 3 ;V-X /N-fr'J')'^ 
^Cf-V (E SALIGNA/E TERETECDRNIS HYBRID aONES) <0%%M^. WSl^i^ 

a) (dlsafmed) 7ifuj^^Tdt;J^M^ 

A. ')'p<77e/x>;^ ( A. tLtnefaciens ) H^EHA 1 0 l<7)«itli. K 

(Hoocopjic j: 19 1 9 8 G^m^^fitzo ^(DM^n. ^ ^-^ y<Dmm^x^ ^ A 

. ^7^7r>'^>';^ ( A tunefaciens ) l|j-C 5 8 55^^,*l9> ^ItT i 7^9:^ 
Wl^j^^tL, -etTilMT i T'^;^-? KpEHA 1 0 1 tCfi^^:fc)o7t'b(7) 
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z/y^l^M&'f'KM'oX^tx.^fifzo ^(om^m-^^yT.^ KpEHAl 0 1 
\t. A. 7;<7 7'>i>;^ ( A tunefaciens )g^B o 5 4 2 (AT 4) ii^hM- 
m-^-^tim±n<OT i7'yX5FpTiBo54 2 <om^^X-$) y) . Clfiii'h- 
K (Hood) iiZ^V) 1 9 8 S^kz^m^fifzl, L-:^^'yi-^\^>fk^MW-^^ 

:ho il^EHA 1 0 1 Ati. 1 9 8 8 ^IC:^- (Olszwelski) t^nj; 

itLjip sc V i<o^^J^-e^,;5,o. iafjiOT'^;^.^ Kiwd^a5^*?-2,l:{x?- 
Um(omS ( 1 9 8 9#ifArjV7^ (Sambrook) f,icJ:V)gi^) 
ffltT^To/co p S C V 1 (7)1ffife^^{i:^ TIE (^^'vAl^'ft) 7°v;^^ Klcfi* 
«o iO^&DNA:^^ (border) #5 JiD^'^-A^ K^-^ ria^JO;ti6M£ffl $ 
tl&S^Jti. h^NV^T i y^;^^ KpT i A6<^)TL^*l#:6^f)<^E9!Hi 
IS ( 1 9 8 6^^7;W^(Pera1ta):;(,ncj: V)|i7i^) LT^fiE it?to ^(7) 

RDT i y^T.^ K<^TL5!)^^(^@e^J1fil ( 1 9 8 2^^y>yyy(.S 
impson) t, |c J; V) ii^) ^jUm LT-^^ $ tL, LT:t rJ' h ^n'-^" yf 9 :^^h*p 
T i A C H 5 L:feW ( 1 9 8 3 ^ -X (Holsters) J: V) 

^hKm^mmm^m^^M-r^^tijm-^^fz (i 9 s 6^*jv;^i5^-x (Ho 

Isters) J; 19 ii>7c) <7) tL)6M£ffl ^ tL;t o ^ T - D N A jt^£?=^ ^ n 

iT-f-jhtzibommmM'^-^ ^ ^#tf 9 7 b p ^1^° u - ii> p u c 1 9 

(1 9 & S^'Y:='yiy-^uy (Yannish-Perrpn) J: I9 i^) K i^^Lfz^ 
E . 3 y - (E colD ^jiap^ TiS-ft-e 2fc S r^'u^^rV ^J^ (Agro-bacteri 
^)«T'l4-f ^-C-^\/^^S|c0^ni:-§^Ji (origin) pUC19 (19 8 
v'-^n >' (Yannish-Perron) J: V) HS^) l-S*L/co pUCl 
9<r)M^<om\t. ^tLi#. T'^;^?, KC 0 1 E 1> -t'fc^^-^E. nU- (E^ 
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-i-^m (origin) li, /tv^lti^I nc FfJX^ VRK 2 KmH^LtZo ^ 
itlC<ilB<7)J^|i, :t^h4.3k bJlT"^>9^ tl(iS^4M R K 2 T'^^; 5 K (1 9 
8 0#h-v;^ (Thomas) ^i^^^-t&Wmmmm<D0' < 

i^(trf A;feJ:0»trf B ) LT/t^ x 'J T^PT*??^!!*?!) 

^tfid=-li> T'^vi.^KpSa ( 1 9 8 8^-3: K7-XCE£i«ards)ic J: 
fb^ii$*i> -?-LTSf> < liT^ y i>'UnHJ-W K7-lr^9--lf (1 9 8 9#-/t9 

> T ^ J: Cf* h (Valantine and Kato) j: 15 n -r^^sf,^^ ^i^hit 

> ^Mhi^K^:^"^^ Vy-y -^T^y Y^yxy r-^^'^n- ( 1 9 8 8 # 

i^Vym^ (/9-9iJ'^V'-4f, b 1 a) Mix'^lt. pUCl9 (1985 
-y^y-^uy (Yannish-Perron) t,tcj:V)i^) t^ib^ u-y Zfifz, pSC 

V 1 (omu^is X zfmmmm^ms Kmto 

X5 Tm.^m<^^§E%i^mmBl'^n%-th. t r f a. t r f B. RK2i3 

(T-DNA^iJxy/^>^•^f^) Wmmt^ Bam Hi.. Be 1 U C 
la 1 fWg|j:.>' K:5l jjr l^-^-^fSi^^Sg^J^^g^-^^^ V T^^-fiAli^ 

pSCVl-6{i:, ^^OV i*tl'-|qIltT-DNA||#M-e, fli 

!il^^/9-i5^J^^D::l^5^-^f (GUS) ^B'f'^ X.m%mmmi3 ±^ ^ 'yymK 
mi'^'tK '/Ti-y^j(itzo CaMV-NPTI IJi, 7 n -i. CFromn) ic j: 19 

1 9 8 &^^^mm^^^Ltco L35-L> mm^m-mmz.^m%^tzmi^- ■ 

^6<i!&NPTI Ilt^K^<?)V^<o;S^i, ^f-v-f v'V5^^#i-;g,M?iI#ffl^;t1- 
S (Yenofskyt,ic^ (9 1 9 9 o^gg^) g^^^M'l^^t^x^' n «- Kfao CI© 
^A^^^yWm^'k^-^'^^'yyiiiy^^ljy'AyaLj-^ (N 
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P T I I ) (5c*^t^ T U T h 7 v;^ V > T n 5 (transposon Tn5) i,-. 

'7'iz^\f:hm^^^.O^:^\t. NPT I I 3- KE?njlc^tt2.illlix> V^^U 
7~-frXh 0 I KOfzibO"^^ h (DM^'^ ^ :r. y r ^ ^ t K l9«IET'§^o 

C<Dmmmm\t. C aMV-HPTI I (Froimit,icj: 19 1 9 8 6#^^) Jc:?^ 
HS-r;i.c:^>6^'tij0^L> ^Lt:^<dJ:o LTltm^^tL^to KpSUP2 

0 2 1 (Simon^icj: 13 1 9 g 3^^^^) tt. ^<^-t^56s*tj 1 0 k bT2fe l9 . h 
t7 > ;^ :J< V > T n 5 (transposon Tn5) (r>%±ti. n\L- =g-^t/o C: (?) y ;^ 5 K 
<7)P s t l*3i:CFSma 1 1^ J: S M'fkfi^ T n 5 1 7 3 0 2 5 

1 S-^tf^O^'S 7 8 8 b p77i^'^ h^^x^ (Beckii, J: 19 1 9 8 2 
.^) o ^«^7 9^^;'« >' h S p h 1 (3 5 2 i3j:r>*4 3 6 b p<^75i5^pt> 
^x.;g)) XfiX holl (120^ 246. 3 9 4 j3J;0"'2 8 b p<7)77^^^ > 

h^-^x.^) Wm.^^^X.X^^m^^'^l 0 9 6 tci3ttS5«5 

l?^|gM(-RltTI&4at'5rZ,o P s t 1/Sma 1 7^:?^^^ VWtV s t 

1/Sma 1 cut pUC 1 9 li-^T'iJ^o-V^tL, pT n 5 s u b ^4 
fil^ L/c„ .1 S m a lie i I9 vi'fb:^ :Jt. LT 8 m e r U yW^t L 

;feBam H 1 V > J: *L?to Sm a 1 •^'f h5&«B am Hl-^f 

hl-»i?it7l:: (pTn 5 s u bA) ^\i-y\t. :^v^TSp h li3j:tFB 
am H 1 Id J: ^) LT 4 3 6 b p 7 7 h (^M 2 0 8 2 55^ t> 

2 5 18) tLfco ^itl^r, p C aMVN e 0 (^#1 5 4 0;6^^)2 0 8 
2) *J:i>*H iMpUC 1 956^fb<7) 5 4 2 b p Bam Hl/Sph 17 

4 3 6^J:0*5 4 2B am Hl/Sph 1 7 ^ >' h <^Wt=£-^ 
tpit*4^fE1-;&B am Hli3J:0fSph K ^AjO^^lt-feit 2 0 9 6 j3V> 
Tif-f h^m^SbTtrt'^mE-rsXho I I 'Sr^fflLfce ^cDliflSli. Ba 
m H 1 79i?'p« ^ CLtLfiNPT I Iit^^=J- Kffi^jTFromnfltij- 
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i 19 1 9 8 6¥^^StL. pC aMVNe 0 *f^a><DlC#ffi$tLfcB am HI 

B^O o ^Ofllfife^. p n e oNe 0 ti;L;to NPT I I =3 - KE3^J ^r-^tr p 
neoNeoOBam H 1 ^-^f- h :^vi>-e^liL, ^ J: M a m HI 
^RSpC aMVNe o:d^tj^SI$tL7t:^^)5: (miJ3kb<?5) 7 ^i^;)? V h "Clf 

u II (2o<7)^f^' ^) M:^*/i{ipC aMVn e oNe o^#;l;|.Ec 0 R 
1/Sph 1 ^-ffifflLT. iEm^:EI«I<^)/ci6tCpCaMV 

mM^^TtWW^^-^v^ v-^^gJ^Llfei^^-^tf p C aMVneoNeo55^ 
t><^Hind I I I 79^^;)<> >{±, p S CV 1(^H i n d 
i:^5'n->;?tLT. 7'7>^5 Kp SC Vl-2=|-4l::/::, pSCVl.2^. ^B^fifflC 
Hind II ITIi-fbt. ^tTii:»t^l0.2kb^b^!|>SrMmL7t:o itfg:, 
7-4^F«3ji7;V:«7Vtt*;^7 7:J'^-lfT?M'J>'m<bt> •ietT7'9;^^ FpGUS 
I NT:5^t)mil;?^tfc (Vancanneytt, j; 1 9 9 0 5^^) »^a/9-^;P^ 
^:^¥-^.mk=i' (CaMV-GUS I NTjlfri^) •^:t2.8k b H i n g 

I I I DNA79^^^ y h-dS-^t^tro- 

#^tL/c#lBfe (pSCVl-6) tc^tt^T-DNAv j'7"{i. WM.'^=t<r)W^ 

B=Bam Hl:Bg=Bgl II: C=Cla l: E=Eco 
R1;EV=Eco RV;H=Hind IIl;K=Kpn i;P=Ps 
t l;S = Sac l;Sm-Sma 1 ; S p = S p h 1 ; X = X b a .1 
; Xh = X h 0 1 ; OD=:t->'^*- K9^7' (T-DNA^^-t->/v>-9--) 
c) A-^'±U-7'7X^ p S CVl-6coiEg:5fflA. '■ypt77->>x>X (A 

. tumefaciens) Wk^^omX 
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yifuAiJ'r^)'^^ V 7\/:t,y7^ CAgrobacteri un tunef aci ens) e 
HA 1 0 lA<OfflJil,^^ -^x^-^i^^JrOf^^i-JVT^Otfen-junjs j:(>*ForcIe){i j: 
19 1 9 8 9#ii^i? tL/cBiorad Gene Pulser^^^^f^ J^- W-^ hnjK-l— 

d) 7 ;y n y-^) ^ J ^ a.'y Ja (Agrobac±eriun Inoculun) p^jt 

CAgrobacteri tin tunefac1ens )g||;E H A 1 0 1 AcO-^ tvg#it'^^ 

g V^^i/-!? A-1j-Jl/:7a;- h0.46g 1 -\ p H7.2;feJ:0'>- h^' V'-T' 

l*ir;t:5fe^ife2 5rmPi3H^t> ^ LT 2 4 ^H^W Lfco «HJ!lL«r, 1 O^W 
6 0 0 0 gT5t'C^33'Jtl::J:l)JE#L. 2nMoM g S 0* (f^lcWMii L. U^l^^ 
hCrepenet)tfco rtt^«=£r^ ^ 2n*^Mg S 0-. + -CSfe^L. :^v^i:- 

e) Itttgt • 

E. ^'jy-r^T. ^D->9l/4(E. grandis clone 91/4)^ J: OfE. 
9>x <:7,/E. :*v;vXlx>i/;^ ^N-f a- > 1 1 / 2 5 (E gra 

ndis/E. carnal dulensls hybrid clone 11/25) ^ South African Forestry Resea 
rch Institute PO Box 727 7"khUT0001, *T7'; *^SIS (m^^POR 
ESTEK, Private Bag X11227 Nel spruit 1200. Hit 7 9*) E 
. •^'}Vi-/E. TV-T-f ^}\^=-7. y; y F2 -3 2 (E saligna/E ter 
eticornis hybrid 2.32) 5^ Centre de Development Fbrestier, B.P. 764, Poln 

tNoire 3 > rf*fflil:6^f,#7to mi'Xfzm-^-^m^mL. 
T-ecO^0^W<Ol=r)5^6^-fSfftv>4fii(;gB^:d^^. (cuttings) ^jfij^ 
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. nmWi'^h%m. (nodal stem) #;[tH-^Eat> ^ tTO.1% v/v Twe 
e n 2 0*-^tf2 0% v/v M i 1 t o n1^m^ 1 O^Mi^o < ^ hW^X^X. 

' K Hz P 0 4 ^ if&^j|^Murashige:fe j: u^Skoogjc J: ;& n h »; a. 

yy-m. (:^^n^*^#-tMO 5 29). Morel^^jri/Wetinore (1951) ^^<nM9 
5>> lOg 0.04nig r*BAP. 3 0 omg r'^T'^/^pC 

^'-^^^^ p HIiKO Hl^J: '9 5.6icpg, 2g V^yA^^)^ (Phytagel) j^. 
^5&^o dfiMBJ^# (5 0- 7 0 //mo lm''s"') tCTl 

:ifih<D^ti->'i,^h<om. mmttci±m(omu)f^> mM^^^^m^^tc 

;;; CAgrobacteriijn tumefaciens )tc J: &^^jt^{cjfeAoTMlL?t:o 

e e n 2 0 ^-^^f 2» 2 0 % v/v M i 1 t 0 n •^y^"*' lc (5) o < >9 iiii^fSr^S* 
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^m^fi^hm^^^i^Lx ::(DBmw>tiv^<om3^ T3-yj^m^i^mKm$. 

^fltzo m^mH B om r' KNO3> 2 5 0'ng r' MgS04-7H 
20^ 2 5 0»ng 1"' NH.H2P0^> 1 0 O'ng 1'' Cal2-2 

EiO.ios r' ;^^n~^f, 6 0 O'ng r' 2- CN-'=e;v5^i;:t3 

cc^J^yxJV^V-E (MES) ^ Murashige^ j:tfSkoog^^j^^ ^ n:5? ]. ]. 

¥5^?i?£ (Siffna^ ^ n :5^#-tM 0 5 2 9) > Morel^^ ^ o^Wetmoreic J; Vj 1 9 5 
l^^U(D\£^<ym. O-l-l (egl)mg CP PU, 0 .4 6 Bing 

1 ' p H-lilKOHlCjcVlS.Sicp^; 3 g 1 ' ^-^^^Jl-CPhy 

tagel) 55^^^oy;:o ^(0^1iit*> 7^^u/^^T')^^M^tm^^mV2 3 

-tcj:-:&yuyr.-f >:J^H J: V) #^iJt^^^l^$^ ^ tTW>^-^:^v^-e4 0 0«>g 

■^^) o ^^mUW^. 2 3*C, 4iiM^fiL. 2iiMi:<^l«M#.ia« 
U --E Pr^ 7 CpHmordia)o^^^^5j,«||^$ :|t2. * 2 Mmm^^ L 

m i^u-ym^mm-^mtLx) m^-^mttztK cppu=&€snaa-^e 

?:0-112mg r^\zMnL. -^h^l -l 6^ l'" B A P LT^i^ 



C63) #^2 00 0-5 10 32 5 

MKT(4 0//mol m"'s"') 2 3X:-^UM.Lti<, 

^:*L^^^iM-S•^ ±IB<d?S#km^ ^ niijiigait?3 0 o«ng 1 -^t^if^yf- 

:^^J:tF3 0~ 1 2 0, -|gWlc|i5 0-6 omg 1'' J-^n^-?^ i/y^^tf 
OMJK{C'£&:i^tT-jKfi<jtl5-2 OHOfflWrn. jt^i^^MLjt fcl^^jasffi^ 

. BAP^>^^0.2mg I B A=^#ii>) -^^tl^mt, LT 1 6 B#M0D 

(50~70A4mo 1 m ' s Sr€fflLT. 2 4 ItlW 2 3 tJT 

^ ^'^y^^yhfp<Dmm\^-h^Uyh (^m^y':/V yVy v-f-, 14/ 
1 6 3v>-'>^;i/n- m^t, 31ffV Products (UK) L1nritect|t±3||^) -.^^gt 

t-MmKR-Dxmm^m^pLx. -mt-^^tzo z-immi^. ^fihm^'t. 

{fifl7.5an (7>f ^^f-) (D^y hK^U ^LXj^mmKmULo ^flhm^ 

i ) ^ ^^mmz X ^m^^Ktzm^^i^u ixmmm i Km^^fi 

tzmmti^^^i}K j^r-vyy-^mm^mmLxmK-^ii. ^lx^^u^m^ 
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(Eucalyptus) o^u-yiS)K 2lMm-^SE.r^^tXMm-^Mo^^CXm 

h<Dx$)^o ciihm^mmxm±x^<wfzm^^^U'kW%.^Lxw. 
M'Bismxmi emm^r&o :i(Dm.^m.nm^xm^mhiifzM^t,Mm 
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i) lBifmb^/3-j^;i>-j^p^j^'--b- (GUS) PJ^fe:^ 
a#lfe'fb^GUSillJ5gS"$^±cOlfS^^i^.x^:?,ijy^;;(. (Eucalyptus) 

0 mmm^mm do omim^^tTt^KT. 7 5 o;. 1 uo%^)vat 

)l^r\lh\ 2m1 0.5m MES:S.r>*5.46g r^^y -y^ ^^^^^ ^ 

5^M«iat^U>T5 OmMU ;xmv-rM^yfe (pH7.0) T2iagfe^tfco 
tz2mM<D<05-fu^-4-:}ruu-3-^y }f4 uf-^ K (X-G 

LUC) izmLtza :^<^^-GLusmm^mmm^mMM^B:mu 

DNAWlttl^SrKen^^OfCriffin (1994) J: 19 1>T.$ tiTt: J: -5 (c^ife t. 

1 o<i^ti^'yA(DDNAmnmmtifzzL^AV':f^7.mm^ib^mi. m 
mmmmm^x. Kpni^xv^xh&iKx^omitttzo ui^Amit^ 

]^i1f^tzii>. :<7<€>r >$#||a!|Jg0.1ing/ral (Drayer:^ o-'Schulte-Hol thausen^j,? 

1 9 7 T-> i<7)Wj^sTji^ic^iiiL7t:p cmmit. -m tctm 

y5S:Sambrookt. (1986) mm(OX Iz^Ltzo y-y>^^. Kp J I T6 5CG 
uerineau, 1 9 9 O^g) c 0 R V ic J: (9 M<b L. LT7°^ X 5 K p C 
aMVIiBam E 1-cmitLfZo ^hfi^mmy^^^^ y h^, 1.5%r^n 
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T—^V)V (Sambrook^, i 9 8 9^^) m^mWii^^ ^ ^MLfzo GUS^^. 
^(D::i-Ymn<D-U^^tfDNAyy^;* y h (lb) 2 k J:Cf37 «J 7!77 
v-^-if ^ ^ 3 5 S Mii:^^- ^^--^ —H.^ J: O^N P T 2 n - KSB^HJ t 

-^^DNAy^^;^ h m 1-Ok b^Heery^ 1 9 9 o^^^O:^ifetcJ; t). 
i<^)^JV55^t,^Sitt?to -JtiSI:? ^tiy^^p( y y ^Boehnnger Manheimic j: 19 ^ 

^'^^ ' J^<^)yir^v tT> Feinberg;^a:t;fVogelstein^si 9 8 3# 

HgtTttr^fetwJ: V) ^-^JUt^t (radio labelled) „ 

±Ea) ^feiD'b) IclEict/ci-p Jtfc;$:^§|:^-'^»4, "H^^m^LtzzL^ is ^) zt 

iirti%<o;^Jt^ (7o%m±) i3^^it^m^^\if\:.i^m'kt^^. ^-^)\^ 

$*i7fco p SCVl-6oT-DNA55^^OitteT-<!04?'2r< •■o^-^;ft^i 

T - D N A J: U'.x - U y X (0^1 g tlTt: 7 n T 

U A 7pt 7 7 VJ.>^;^g|^ (tunefaaens strain) (y):?f:#:gE^cp-t^ ^ sJ^V^ 
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(PGR) ^-^ffli-^. i&iT.^mKmw^ittza.-i3 V :/ir xm 

P C RE{Sli> Perkin-Elmer Cetus DNA^;---;, j^u;.^ (Perkln-Elmer^ 
Beaconsfield Bucks, UC)^^$ffl tTtf o^to ^coEiSfi. 1 xKC«^g 
(IftrM Tris-HG. 5QiiM KCl, l.SirM MgGB, 0.01% w/v^-^f-^) ,;g.dNTP 
2 0 0 /<M, ^y^^v-l.O^M. Anplltaq DNAjKU ^ 9'-«tf2.5^^ (P 
erklivEliiier) j; Xfmm<7)mBi^mi'^ ? ^) ? *Lfc -A D N A 0 

>:^EHA 1 0 lA CpEHA 1 0 1. p SCVl-^} ^i/iD N Al^ 

long ^^:tT^MKJ.£.;% i mi^^fco ikm LfzKht^mit 9 4 t:TM ^ 

raae-ij-^^jp. ii5-MT--'; ;fej:ch% 7 2t;Ti33-Mi)'.o9 4t3t?i 

y ^2%7iru^7. ^)V±.xnm.m t U V ^Ux-m^ L ;^:o 

N P T I I ;t^K^ (Beck^,ic J: I9 1 9 8 2 ^-^^ "Gene 19, 3217-336^" 

T^^-r-r-l : 5' (24) CGCAGGTTCTCCGCCCGCTTGGGTGG (50) 3' 

fv^-^-l: 5' (277) AGCAGCCAGTCCCTTCCCGCnCAG (253) 3 ' 
T-^iJ>j5^fij|? sot) 

T i>AM-i-U--?^3'(7)T>e->ij> (b 1 a) im^^l- (Yannish-Perron 
fbtcj: 19 1 9 8 5=^i87i^OpUC 1 9 i-y^^^) y^'y:^TA^M) 

. 5/ Qggi) TCCATAGTTGCCTGACTCCCCG (1702) 3' 

5' (2000) TCGGAACCGCAGCTCAATGA (1981) 3' 

T^^n^tirrU'>A7.?i7T->ai>Xi^n^y-A(7)R0Sst^^ (CooleyA, 
{CJ:JJ (1991) , J, y\'^7-.j;}-ov^l73, 2608-2616^|g^c9:^:>'/^•l;>'^r^y 
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X'tA^M) ^ Matzkis iofSchiemannic j: V) (Poster No. S7-23, 8th Internat 
ional Congress of Plant Tissue and GenCulture, Firenze, ^ «; -g^ i 

994:^6^12-175) i^fTJT'y-f : 

y^'i'v-l : 5' (142) CGCGGGCTACAAGTTGAATC (161) 3' 
: 5' (714) GACCGAGACCCAmCCnG (695) 3 ' 

T^^n/N'iJ'T'J 7 7->x>7.T i yyT.^ K<^®;jitiKi^<^ V i r G 

^tf5^ (Chen^lCj: V) (1991), MoT Gen Genet 230 302-309^^^(7)^ > 
VP 7.-fJ-^1^M) ; Matzk;^ J; o«Sch-feraann{i j; V) tgff ^ tL/c :/ 7 ^ v - (Poster 
No. S7-23, 8th International Congress of Plant Tissue and Cell Culture 
, Firenze ^^J^y^g^ 1994=^6^12-170) : 

T'^'i'^-l : 5' (370) GCCGACAGCACCCAGTTCAC (389) 
zr3-(-7-2: 5' (749) GCCGTAAGTTTCACCTCACC (730) 

r--ij>j5^fijt sec 

HAIOIA CpEHAlOl. p S CVl-S) ) KX ^^MLtzm^<DM^K 

m-N(^#ilSrJ5<1-55\ Xfi^^-f -T i ^v;^ 5 K (p S C Vl-6) 

ffi:g^tST^nAi^TiJi^A||$fe (EHAl 0 lA CpEHAl 0 1. pSCV 
1-6) ) Ki:^f^m^LX\^^^:it^^ir(DV^:ho 
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^.X LTto i tie, 7 ^.X 3 ^ 2 9 0 'X:x-U^LMi& 5 BMSi L <mLfz 

P R C j-a J: D^m%^#o|§:f: 

r>r ( 1 9 9 4) : . h-^^^ • ^u;^7-^ 

-f^^ . n^-r^&xA • Ji- . .x5.x^ r«tiM^^iitcj§^jt2»i 

mmmc^mm=iyhu^)l.j ^^w^^^xr • r^&T^^ -^^tBrn (Automation a 
nd environmental control in plant tissue culture 3 Aitkerv-Christie) ; 
(T Kozai & M A L Smith (Eds) Kluwer Academic Publishers) 

•H^. '>^9^.x^^^t (19 8 2) r'ya:> (jffi^-) J 19%. 3 27 
- 3 3 (Beck E;Ludwig G;Auerswald E A:Reiss B;Schaner H: (1982) G 
ene 19^ 327-336) 

r-)vm ( 1 9 8 8) rii#i{»Bi^j^:&o''jta^^aj h u - 

• V:::a.T;K :t '7 7 - K, -^x;!. . ^.f x>^^ 7X y £tj){g 

(Draper J., Scott. R., Annitage P and Walden R (1988). Plant genet 

ic transfomiation and gene expression. A laboratory manual. Bladcwell 

Scientific Publications, Oxford) 

^¥V-X ' 9- ' x-^m (1 9 8 8 ) r7"a;i//NA:^^, 1t±-ti^.^J (Edwa 
rdsGA (1988) :Ph D Thesis. Universityof Durham) 

yr-o-ovi^ .x>- . e-. yAr-y)v-ya.^^y . e-^ (1 9 8 3) rr 

i-Vi^X . jU :t-^AJ 13 2%. 6 -1 3H (Feinberg AP:Vogelstein 8:09 
83). Anal. Biochem. 132, p6-13) 

7DA.xi., f^7- e-. ^ JVt'y Y - i^f ^ (1 9 S 6) 
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-Yf-^^J 19^. 791-793H (Frorrni M;Taylor L P; Walbot V:C1986 
). Nature 319, 791-793) 

^Uy-, vj^- • J^7^ (1 9 9 0) rii°-vx-7-f-'r-f- • 7*9:^5 K 

ineau D.F (1990), In:pJ33 PI asmid Directory, Institute of Plant Scienc 
e Research, 3ohn Innes Institute, Q>lney Lane htorvdch) 

Va-P ' ^ - ■ x.y^ ( 1 9 9 3/ 1 9 9 6) Tmiii^^lc J: i>ttM^J ^ 
2 Xi^-r- V ^ r ^ X • U 5 T K George E F (1993/1996) Plant Pro 
pagation by Tissue Culture Volume 2, Exergetics Limited) 
^-U-, -r-f-'O^-iv^ if^y, j:.yj^zf/'^^j:.)V, T-;v^ ( 1 9 9 0) r 
YUy V ' -yx.^T^ y 6^> 17 3K (Heery, D.M., Gannon P., and 

Powell, R. C19903. Trends Genet., 6, 173) 

^P7.f-)V:^ ' 7Dx;V - T-;V. V- • vj:-. vw';>^- 

1^ ( 1 9 8 3) rWol. Gen Genetj 190 ^> 35-41H (Hosters B;Vina 
roe! RjGielen 3;Seurinck 3;De Greve H;Van Montagu M;schen 3: (1983). M 
ol. Gen Genet. 190, 35-41) 

7- K • ^ • • x;v, 7 • T^JV • f 'f 
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